Modulation of glycogen and trehalose levels in Micromonospora echinospora (ATCC 15837).
The growth of Micromonospora echinospora was studied in high and low C/N ratio medium using both batch and continuous culture. Asparagine was consumed rapidly in batch cultures where it served as both a nitrogen and carbon source. Glucose consumption was low suggesting that asparagine functions as the major carbon source under these conditions. The effect of nutrient limitation on the accumulation of storage carbohydrate in batch culture revealed an intimate association between nitrogen limitation and the accumulation of carbonaceous reserves. This study revealed that glycogen constituted the major carbohydrate reserve associated with the onset of sporulation. Intracellular trehalose levels were found to be relatively low and may have been affected by the availability of carbon. Continuous culture studies revealed a correlation between glycogen accumulation and increasing growth rate. It was also found that elevated cellular ATP levels correlated with the increase in glycogen, and reduced glycolytic activity. At the higher growth rates cellular ATP levels were elevated and coincided with reduced activity of the key glycolytic enzyme, phosphofructokinase, suggesting that glycogen can act as a convenient energy reservoir when excess carbon flux dictates.